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Communication is essential in high-functioning animal groups, from social insects to humans. How 
do ants maintain homeostasis or bring about colony-wide changes without language or top-down 
control? While ants are traditionally thought to communicate mostly through volatile or secreted 
pheromones, we hypothesized that trophallaxis ‘mouth-to-mouth liquid transfer’ is also an 
important means of chemical communication. Given the power of trophallaxis to rapidly distribute 
liquids throughout the colony, it would provide an excellent means of private information transfer, 
especially for compounds unstable outside the body, potentially enabling a form of biochemical 
crowdsourcing. To date, the contents of trophallaxis fluids have not been thoroughly analyzed and 
thus many function(s) of this striking behavior beyond food sharing may be unappreciated. Using 
nano-liquid- and gas-chromatography mass spectrometry to analyze the protein and small molecule 
contents of fluid passed during trophallaxis in Camponotus floridanus workers, we have identified a 
number of endogenous ant proteins implicated in regulation of juvenile hormone levels, as well as 
juvenile hormone (JH) itself. We found that workers have significant levels of JH in their trophallaxis 
fluid, comparable to JH levels found in their hemolymph. Using radioactive JH, we have detected the 
passage of JH between individual workers and from workers to larvae. We are currently testing the 
effect of JH on larval fate by feeding queenless groups of workers food supplemented with JH or 
methoprene, a JH analog, while workers raise larvae. Preliminary results indicate that the ants that 
develop from these larvae are larger than those developing in groups fed food without JH 
supplement. These observations suggest that the JH content of the workers' trophallaxis fluids may 
alter the caste fate and development of the colony's brood.  
  
